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Figure 3.3

Water Quality for Water Sources of Target Villages
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Table 3.5

Com:parison Houschold & Qnginal source (Colon Ba.cillu's)

0 1--10 11--30 31-160  |101< Total
Borchole |HH=BH 12l 4 6 -4 4 30
BH 37 22 5 5 0 69
Dug well |HH=DW 26 36 24 20 16 122
DW B 33 17 17 3 116
Water hole |HH=WH 50 66 30 H 20 206
WH 4 79 73 12 16 214
Total HH Total 38 106 155 64 40 453
WS Tota! 86 134 95 64 20 199
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HH-BH : Household container drawn from Borehole
HH-DW : Household container drawn from Dug well
HH-WH : Household container drawn from Water hole and Charco dam

Water source of household container

Borehole
8%

Water hole
58%

Dug well

34%
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CHAPTER FOUR: TARGET VILLAGES

4.1 Institutional and Legistative Setups
4.1.1 Admingistrative Sctup in the Study Arca

The Study arca covers four districts of Hanang, Singida Rural, Manyoni and fgunga.
The districts are administratively divided into divisions, wards and villages. The Study arca

compriscs of 19 divisions, 82 wards and 284 villages.

Table 4.1 Administrative Organisation

Distric Divisi Ward Village
Hanang 3 17 33
Singida Rural 7 26 129
Manyoni 6 21 72
Igunga 3 18 50
Tatal 16 82 284

4.1.2 Local Administrative Selup

(1) District

A district is governed by the District Council which is directly under the Prime
Minister's Office (Local Governments and Regional Authorities). The District Councit is the
highest authority under the Local Governmen! Act 7 (District Authoritics) of 1982, In
accordance with the provisions of Act 9 of 1982, districts arc required to provide financial
support to the village councils and township authoritics established within the area of its
jurisdiction.

The functional departments are involved in the cxceution of the district progrommes
under the responsibitity of the District Exccutive Director. Different central government
ministers execute programmes in the districts. These include: agricullure, trade, commerce,
industry, health, education, relief of poverly, assislance and amelioration of lif¢ for the young,
aged and disabled, and the development of productive forces (0 combat poverty, diseases and
ignorance.

The District Water Engineer is dirceily responsible for the exccution of the District
Courcil's waler projects to cnsure cffective management of planning, design, rehabilitation,

construction, and operation and maintenance of the water facilities in the villages.

{2) Division
The division physically makes up the arca of a district council; however, regional

administration administers this unit. Historically, when the Africa Chicfs Ordinance was
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replaced in 1963 and the position of the chiel was relinquished, the title of the chicfdom was
replaced by that of & division.

(3) Ward

The ward physically makes up a division; however, administratively they are under the
distriet council. In the Local Goverament Act No. 7 and 8, provisions arc made for the
cstablishment of a ward commilice in cach ward to be responsible for the implementation of

deeisions and policics of the district council, and of development schemes which relate to the
ward.

) Village

A ward consists of several vitlages. The village government is the smallest local
government unit on mainland Tanzania. A village basically must have 250 houséholds or more.
The main organs of the village government are the Village Assembly and the Vitlage Council.
The formet is composed of all the adult members of the village, while the latter is composed of
25 representatives. The Village Council is the executive arm of the village assembly, and has
been delegated with the powers to oversee the day-to-day activitics in the village, and 1o make

decisions on matters concerning the viltage on behalf of the village assembly.

4.2 Existing Water Supply Projects
4.2.1  Waler Master lan of Arusha Region

43 Implementing Period and Donor Agency
The water master plan of Arusha region was formulated in cooperation with UNDP and
UNDESD. An interim report was published in July 1993,

{2 Background

Major problems in water supply in Hanang district are refated to inadequate sources of
water and malfunctioning of the existing schemes. Only 42% of the villages in the District have
refiable sources of watcr, while 45% of the existing watcr supply schemes are out of operation.

In alt 40 viliages of Hanang district traditional water sources are still considered to be an
important clement of the water supply.

(&} Ohjectives _ ‘

The plan intends to promote water resources development in the rural arcas under an
investment [rom national and external sources. The approach sct forth in five main clements: (i)
inventory studics of existing data, (if) field survey and identification of polcntiél sources of
supply and assessment of demand, (iif) tresources evaluation of potential sources, (iv) costing of
alternative oplions, and (v) preliminary design of proposed schemes.
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) Conclusion

In cla‘oorﬁting proposals for ncw water supply schemes of villages in Hanang district,
four (4) difterent categories of schemces are considered in the Water Master Plan as follows:

- single piped water supply schemes for six(6) villages,

- grouped piped water supply schemes for two(2) new gravity schemcs,

- augmented piped water supply schemes incorporated in existing water supply schemes

for four(4) ncw grouped schemes; and
- point source (borchole or shallow well) water supply schemes in 29 borchotes and 105

shallow wells.

The plan aimed to provide by the year 2012, water schemes to cover about 765 of total
population in Hanang district. 24% of population will have to be depended upon traditional
sources. The proposcd sirategy for the O&M of water supply scheme is based on the uses’s
participation.

4.2.2  Water Master Plan of Tabora Region

(1) Implementling Period and Donor Agency
The water master plan of Tabora region was made in 1979 under the funding by the
World Bank.

(2) Background

Tabora region is a scmi-arid arca with a rural population uncqually distributed spatially
and heavily involved in grazing of livestock. Therc arc many arcas where water stress is acute in
the dry scason. The national goal in water sector was [o obtain a water source within five(S) km
of every rural household by 1980 and to install distribution systems to bring clean, piped water

to 400 m maximum from every houschold by 1991.

@) Objectives

The approach emphasises on four {4) items as follows:

(a) scientific asscssment of water resources combining spatiat data, climatological
data and sound analytical formulations; _

(b) a spatially desegregated approach that develops the data over the earth and permits
agpregation inlo‘watcr resource estimates for villages or groups of villages;

(¢) an emphasis on finding the lcast cost solution to provision of rural watcr supplics
with a specificd reliabitity tevel; and

(d) planning for water supply dcvélopmctil based on the existing situation and

balanced impravement of all aspects of provision of rural water supplics.
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The objectives of the master plan are to (i) cstimate tﬁc groundwater (decp) potential
ovet the region, (if) estimate the shallow well poteatial over the region, (iii) estimate the surface
water potential {for small dams), (iv} estimate the surface water potential (for large dams), {v)
estimate water demand for the villages, (vi) analyse hydrology in the region, {vii) carry oul a
program 1o cstimale water quality and jdentify water quality problems, (viii) survey and analyse
existing water schemcs and sources, and (ix) prepare enginecring recommendations for

construction of rural water supplics in the region.

{4) Priority Villages

Analysis for 23 priorily villages with recommendation was done in the master plan. It
was cxpected that those villages should get the first call on the development resources in order of
priority. In these 23 priority villages, four (4) vfllagcs i.c. Hundury, Bukoko, Mendo, and

Sungwizi villages arc nominated as the larget vitlages of the present Study.

(5) Conclusion

The investigation was highly interrelated and comprised three main sticams in the water
demand studies, the enginecring cost studies and the water resource studics. Main conclusions
were made to the aspects in remote sensing, hydrology, watcr quality, hydrogwmgy, shallow
wells, scheme survey, reservoir and charco survey, operation and maintenance, and vi!iégc data.
Conclusions on policics for the waler development in the region were made to the aspects in the
organisation of RWE’s operation, training, and village participation;, program for village
participation; planning of the waler program; livestock watering, design considerations; and
waler development sirategy. Alterrative water development stralegics were suggested with
emphases on development of shatlow well, reorganisation of O&M structure and preparation of
aceclerated program.

©) Evaluation

As almost twenty years has passed after completion of the master plan, the evaluation of
basic planning parameters is necessary as described in the Water Policy that evesy water master
plan is 10 be revicwed at a 10 year cycle. Ir this master plan, 23 priorily villages were selected,
of which four (4) villages are included in the targel villages of the present Study.

4.2.3  Activitics of NGOs

(1) TCRS (fanganyika Christian Refugee Service) -

In 1984 TCRS undcriook a follow-up of the groundwaler dcvcidpmgnl program
conducted by AIDAB {Australian International Development A@sis{ahce Burcauw). The project,
titledt as Singida Integrated Rural Development Project, was implemented until 1995 with three
{3) phascs programs. The project covered not only the water development aspeet but alsé the
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devetopment of cnvironmentat sanitation, agriculiure and rural community. The cutcomes of

water development arc as follows (1984 to Scptember 1997):

Blistrict SAvell MBAlale  RehaAVell Total
Singida R. 259 61 178 419
Iramba 85 o1 56 24
Manyoni 30 32 7 68
Total 374 184 241 691

Notes: $/Well; Shatlow well, M B/hole;, Medium depth borchole

The phase four program is planncd to be implemented for a period from 1996 to 1999 to
provide rchabilitation of 70 dug-wells (inclusive of 40 wclis by the districts) and new

construction of 95 dug wells and 65 medium borcholcs.

{2) CPPS (Congregation of Precious Blood Fathers)

CPPS, a Canadian group of NGOs, slarted ils activities under the title of rural watcr
supply project in Manyoni district. The objectives of the project was to construct borcholes
equipped with windmill to supply water to the village people. About 60 facilitics were
constructed so far. It is said that further construction of such facililics will be expanded to other

arca including Singida Rural district.

(3)  CARITAS ARCHDIOCESE
CARITAS Archdiocese is implementing the lgunga water supply programme with a
three year construction period of 1997/98 - 2000/01 covering water supply and sanitation

activities over 23 villages in Igunga district.

) CBCH

CBCH conducts é. study on the water supply programme covering eight villages in
Igunga district. Out of villages, three villages of Nyandckwa, Ziba and Ndembezi are included in
the present JICA Study.

) CDTF (Community Development Trust Fund)

CDTF is implementing a projoct titled Nangwa gravity water supply system. Ii
constructed so far a pipc_syste.m from the Nangwa spring to Nangwa, Wareta and Dirma
villages inchisivé of pipeline of 22 kmj five break-pressure 1anks; two caitle troughs; two storage
tanks and foﬁr .public domeslic points. An eﬁpa'nsion df project 1o Nangwa and Mcaskron
villages is undcrgoing; and the construction of a new intake, a storage tank and distribution pipes

from new sturége tank to Mcaskron village were compleied.
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{6) ADRA (Adventist Relief Agency)

ADRA implemented the construction of dug-wells of Kangaroo type mainly in Hanang
district.

43  Inventories of Target Villages

With the purpose of collecting and analysing data and information which are deemed
necessary for planning of rural water supply schemes, designing of water supply facilitics and
management of rural water supply projects, the village inventory surveys were conducted in the
phase 2 study period covering the 284 target villages. The village inventory surveys consist of
target village survey, sample houschold survey, hydrogeological survey, water quality survey,
geophysical survey and inventory of cxisting water supply facilitics.

In this section the salient outcomes of the target village survey and sample houschold
survey arc herein presented, whercas the results of other fields are given in the respective
chaplers,

4.3.1 Methodology

The Study team organised several survey teams 50 as (o conduct the survey of the 284
target villages and 4,489 sample houschold survey within the given time schedule. The survey
items for the village survey included gencral profiles of villages, village administrative sctup,
cconomic activitics, gender division of labour, current water supplics, public health and health
education and others. And for the sample houschold survey, it covered houschold information,
cutrent water supply, water supply required, health and sanitation, gender issucs and willingness
to pay for watcr,

(D) Motivation of Villagers

Prior to the commcencement of the inventory survey, motivation of villagers for the
village survey and samplc houschold survey was carried out by the District Water Engineers
concerned and the Study team. The attendanis included the village execulive officers, the
chairperson or seerclary of the village water conunitice, teachers of the primary school, the

chairpersons or socretarics of parents, women and youth organisations.

2) Village Survey

In most vitlages, attendants were the village chairpersons, the members of village
councils, the members of village water commitlecs, the village governmeat offiéers, the teachers
of primary schools, staff of dispensaries and the leaders of voluntary groups including women's
organisations; in scveral villages, participants included the council members of districts,

divisions and wards, health carc assistants and cxiension workers for agriculture and livestock.
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()  Sample Houschold Survey

The village convencd a general mecting specifically for this exercise. On arrival at ¢ach
village, the survey team comprising of the supervisor and assistant surveyors attended the village
mecting, and then the chairperson invited the supervisor to cxplain the purpose of the sample
houschotd survey. The supervisor divided the villagers presented at the meeting into four groups,
i.c. males aged 30 and above, (emales aged 30 and above, female youths aged below 20 and
malc youths of the same age. After conducting that excreise, the supervisor and assistant
surveyors used the cluster sampling technique (o determine the final samples for the whole

villages 1o be interviewed.

4.3.2 Village Inventory Survey

(1) Population

The total numbers of population of the 284 target villages was 652,538 as of 1996
according 1o the data provided by the district offices concerned. The population of the villages
ranges from 410 persons at Kitanula village, Manyoni district to 8,258 persons at Nigi vitlage,

Manyoni district with the average of 2,439 persons per village.

Table 4.2 Population in 1996

District Villages Sub-viltages Population
Hanang 33 143 62,691
Singida Rura! 129 729 339,791
Manyoni 72 287 147,358
Igunga 50 278 142,698
Total 284 1,437 692,538

(2) Village Water Committees and Village Water Funds

The village survey has revealed that out of the 284 target villages 278 villages have
organised a Village Water Committee (VWC) and similarly 241 villages have cstablished a
Village Water Fund (VWF). The villages which do not have a VWC ar¢ those four villages in
Singida Rural disteict and two villages in Igunga districl; and those which do not have a VWF
amount to 43 villages including two villages in Hanang district, cight villages in Singtda Rural
district, 10 villages in Manyoni districl and 23 villages in Igunga district.

The total numbers of commitiee members of VWCs are 1,834 persens with an average
of 6.6 persons per VWC;‘ however, 49 VWCs have commitice members of less than six persons.
The seat§ ;o'f women members are less than half of the VWC members in 102 vitlages; eight
villages in Hanang district, 66 villages in Singid'a Rural district, 14 villages in Manyoni district
and 14 vitlages in lgunga district.
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The total VWFs raiscd for village water supplics amount to Tsh 31,732 thousand, or
cquivalent to Tsh 132,000 per VWE ranging from Tsh 3,000 to Tsh 1,685 thousand.

(3)  Public Heaith
There are 191 of health facititics including hospitals, health centres, mother and chitd
health clinics (MCHCs) and dispensaries as given below:

Table 43  Health Facilitics

Facilitics Hanang Singida (R) Manyoni Igunga Total
Hospital - 1 5 2 8
Health Centre - 11 b 1 17
MCHC 6 39 28 13 86
Dispensary 5 37 27 tl 80

Total 11 88 65 27 191

@) Village Health Committees

238 villages have organised a Village Health Committee {(VHC). Activities of VHCs

include:

- to oveisce health activitics in their respective villages.

- to ensure environmental sanitation.

- to cpsure that underfives are weighed and vaccinated menthly for BCG, DPT, polio,
measles and tctanus; and that cxpectant micthars and all child bearing-mothers are
given the tetanus vaceine,

- to sensitise parents to fight malnutrition of their children.

- to serve as liaison between health workers and comumunity members.

- to assist o scnsitise the villagers on human cleanlincss and water and cavironmental
sapitation.

- to ensurc that all people have pil-!atrincs in the villages and make use of them
cffectively.

- to sensilise community on vaccinations, environmental sanitation, building spacious

houses with ventilation, using pit-tatrines and drinking safe and clean watcr.

{5) Yaccination Campaigns 1
Vaccination campaigas were carried out in 150 vilfages with health facititics mentioned
above including two villages in Hanang district, 121 villages in Singida Rural district, 17

villages in Manyoni district and 10 villages in Fgunga district. The vaccinations for the
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undet{ives are BCG and TB; and others are polio, measles, DPT and tetanus. Also, the tetanus

vaccine is given 1o expoctant mothers who visit the clinic,

(6) Hygiene Education

There are 257 primary schools with a total enrolment of about 103,000 pupils. Hygicne
cducation is not taught as an independent subject in the primary schools in the Study arca. The
clements of hygiene cducation arc taught under the health subject for Standards 1~11 and under
domestic science and science (nutrition) subject for Standards BI~Vil in most of the primary
schools,

Teaching is donc by applying theory in classes and by making demonstrations duting
practical presentations. Due to shortage of demonstration materials, greater emphasis is placed
on classroom tcaching. At some primary schools, the pupils are taught when they visit the

dispensary.

4.3.3 Sample Houschold Survey

A tota} of 4,489 respondents were interviewed using questionnaires: 540 samples in
Hanang district, 2,119 samples in Singida Rural district, 940 samples in Manyoni district and
890 samples in Igunga district.

(1) Current Waler Supply

The results of survey centring on water felching and per capita waler consumplion are
given as follows:

The average distance (rom the houses to the waler sources is the longest in Hanang
district with 4.3 km, being followed by 3.8 km in Igunga district, 2.9 km in Singida Rural
district and 2.4 km in Manyoni district.

The average time taken for water fetching at a time is the longest in Hanang district with
2.8 hours, being followed by 2.0 hours in Igunga district, 1.7 hours in Singida Rural district and
1.4 hours in Manyoni district. The average number of persons per houschold who join in water
fetching at a time is the largest in Manyoni district with 2.5 persons, being followed by 2.4
persons in Singida Rural district, 2.3 persons in Hanang district and 2.2 persons in [gunga
distsict. There is a tendency that the tonger the distance is, the fewer the number of persons to
feich water becomes; however, there is not much difference in the rumber of persons to fetch
water among the districts.

The average frequency of waler fetching per day is the highest in Manyoni district and
Igunga district with 2.5 fimes, being foltowed by 2.4 times in Singida Rural distriet and 2.1
times in Hanang district. The average volume of water fetched a day per houschold is the
greatest in Igunga district with 4.2 bucketful (84.0 1it), being followed by 4.1 buckeiful (82.0 It
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in Singida Rural and Manyoni districts and 4.0 bucketful (80.0 Iit) in Hénang district. There is
not much different in the average volume of water fetched amon:g the districts.

Per capita per day water consumption is obtained by dividing the above-mentioncd
volume of water by (he average household sizes of 5.9 pcrsohs in Igunga distric1, 5.8 persons in
Singida Rural district, 5.7 pcrsons in Manyoni disteict and 5.6 persons iﬁ Hanang district. The
watcr consumption rates in terms of fitre per capita per day (led) are 14.5 tcd in Manyoni district,
14.3 lcd in Hanang district and 14.1 led in Singida Rurat and lgunga districts. The situation of

currcnl waler supplics in the Study arca is given as the weighted average of the four districts as
follaws:

- Distance 1o watct sources : 31km
- Time for water collection ¢ 18 hours

- Number of persons for water collection: 2.4 persons

- Daily frequency 1 2.4 times

- Total hours spent for water collection :  10.4 hours;’dayfhausehold
- Volume of water collected per day ¢ 4.1 bucketful

- Water consumplion rate : 1201d

) Willingness to Pay for Waler

The interviewees have responded 1o the question "How much will you p'ay for water if
water for domestic use with good quality is provided throughout the year?”. The average value
of willingncss to pay for water in terms of Tsh per bucketful is the highest in Singida Rural
district with Tsh 96.4 {Tsh 4.8/1it), being followed by Tsh 72.7 (Tsh 3.6/it) in Hanang district,
Tsh 70.9 (Tsh 3.6/lit) in Manyoni district and Tsh 61.1 (Tsh 3.1/1it) in Igunga district. The
weighted average is Tsh 81.5 (Tsh 4. 1/1it) for the whole Study area.

3) Commeon Diseases

‘The common discases in the Study arca are presented in their degree of scverity from
above: malaria, diarrhoca, lyphoid, skin discasc, worms infestation, dyscntery, amoebiasis,
cholera, bitharza and hepatitis. The incidences of the top five diseases arc 81% for malaria, 56%
for diarthoca, 45% for typhoid, 31% for skin discases and 30% for worms infestation. The
above-mentioned discases are in one way or another connccted with water provision; and such
there is a peed to intensily community efforts to sensitisc viltagers about the need 1o use clean

and safc water,

An annual medical expenditure is Tsh 23,000 or US$ 37 per houschold on an average.
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434 Houseﬁold Economy

) Economic Acfivity

General infnrmalion on houschold economy is obtained from the resulis of sample
househotd survey covering 4,489 samples. The Study team conducted surveys of 84 houscholds
in the pilot vif!ages by means of interviews with villagers in order to supplement the results of
the sample houschold survey. Detaited statistical data on villagers' cconomy were available with
the district offices.

In the Study arca, houscholds usually cngage in two or more kinds of cconemic activitics.
Questions about their annual income by sources were put to villagers allowing multiple answers.
The surveys show that a majority of houscholds engage in livestock raising and commeree along
with growing of crops. Major commercial activities of villagers include the making and selling of
local brews, bakeries and handicrafts, grain milling and oil processing. The percentage of

houscholds by their cconomic activitics are given below:

Economic Activity Percentage of Houscholds
Growing of Crops 100
Livestock Raising 78
Commerce 33
Others 11

(2) Anaual Houschold Income

According fo the above-mentioned surveys, the average annual household income
worked oul to Tsh 410,276 ($ 449), or equivalent to 83% of the national average annual
houschold income in rural arca of Tsh 494,448 (§ 791) in 1996. In the calculation, home
consumption is included as the amount of agricultural producis consumed by the houscholds is

theoreticaily a part of houschold income.

Table 4.4 Average Annual lHlousehold Income

Income Sources Annual Income {Tsh) Percentage
Sclling of Crops 115,105 28.0
Selling of Livestock 71,274 17.4
Commerce 49,264 i2.0
Wages and others 44,629 10.9
Home consumption 130,004 31.7

Total 410,276 100.0
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The average annual houschald income on the district basis is Tsh 531,786 in lgunga
disfeict, Tsh 423,945 in Singida Rural district, Tsh 317,752 in Hanang district and Tsh 315,815
in Manyoni district with the weighted average of Tsh 410,276 for the whole Study arca as
explained above,

The median of the houschold income is Tsh 245,()'00; namcly, the anaual income of the
50% houscholds is lower or higher than Tsh 245,000 Annual income of 77% of the total
houscholds is lower than the averégc annual income of Tsh 410,276, The houscholds are
classificd into five equal number of houschold groups regarding their annual income, namely
towest 20% group, sccond 20% group, third 20% group, fourth 20% group and ﬁppcr 209

group. The average annual income of the groups is as follows:

Income Group Avcrage Annuat Income
Lowcest 20% Tsh 145,000
Sceond 20% Tsh 215,000
Third 20% Tsh 280,000
Fourth 20% Tsh 460,000
Upper 20% Tsh 1,000,000

4.3.5 Gender Issues and WID

(0 Situation of Women

In the Study area, women have to take responsibililics for most of work in agriculture
and for all houschold activitics. Despite women's heavy responsibilitics, their participation in
decision making at all tevels is still very limited.

The main occupation of the people in the Siudy area is agriculture, both crop production
and livestock rearing. Taking the Hadzabe for instance, who depend on solely on hunting and
gathering, men do the former, the gathering is shared. The Barbaig on the other hand, who also
depend solely on livestock keeping, it is women who construct the temporary huts, look after
caitle/calves, do milking and look after children while men are responsible for increasing the
herd. For the rest of tribes residing in the Study area, the case is different. Being mostly farmers,
the division of fabour between men and women is quite uncqual.

Overall picture connotes the facts that women in most of the villages have been deprived
of their basic human rights. The majorily of womcn are poor, who are bc.‘ing exploited as
agricultural producers involved in food and cash crop production. Women do all houschold
activitics, and they do not have any access and control over FCSOUTCCS, They are nol cven

involved fully in decision making structures at different levels of the socicty.
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2) Daily Activitics

In the Study area, it is women who provide welfare needs to their familics, on top of
which they have responsibilities for the care, informal cducation and up-bringing of children.
The daily activities carried out by women are much more simitar from onc village to another.
Most of women interviewed have argucd that they work for almost 15 to 16 hours cvery day.
The daily activitics done by most women, among others, include fetching of water for domgstic
USC.

According to the results of the sample houschold sugvey, about 50% of houscholds could
not differentiate the roles performed within the houscholds; however, the fact remains that
women have the overall responsibilitics of collecting water for home use. Taking Singida Rural
district as an cxamp'lc, of those 772 houscholds that were able to differentiate the roles within the
houschold, 685 houscholds (or, 76%) argucd that water fetching for domestic usc is the
responsibilitics of women.

In addition to water collection, daily activities by women include cleantiness of the home
and its environment, cooking of food for family, washing of clothes, dishes and others, care of
children, cotlection of cow dung, processing of milk products and sclling of mitk, and looking
after calves.

The gender division of labour in most of the villages overloads women with many
activitics as compared to men, denying women's time for lcisure at all, as enjoyed by men.
According to the village inventory survey, the major activities done by men in all districis are

farming and liveslock grazing.

3) Women in Agriculture

Women in the Study area, as it is the case in many parts of the country, arc the main
producers of agricultural products. There are agricultural roles which are specific to each sex
and those which are shared. Agricultural roles specific to women are farm preparation, cutting
of crop remnants, sowing, spreading of farmyard manure in the farms, looking alter birds,
scparation of the produce and husks, transportation, storing and prescrvation of the produce.
The shared ones are cultivating, weeding, harvesting and threshing.

Most of women in the Study arca arc smallholder agricultural produccts and face
additional constraints which men do not, These constraints incfude: limited assistance [rom their
husbands, time constrainis becausc of heavy demands of house work and child care, limited
access to extension advice for raising yields,\limitcd money to invest in improved inputs due to
lack of access lo credif, greater demands on cash for houschold cxpenses, and fower

opportunitics and less time for other income generating activitics.
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(4 Income Generating Aclivil'ics

In the Study arca, the sample houschold survey revealed that a very small portion of
women are members of women groups: 10.4% in Manyoni district, 17.6% in Hanang district
and 25.7% in Singida Rural district. Mosl of women are not aware of the idea of forming or
joining women organisations and/or groups: 68.3% in Manyoni district, 73.7% in Hanang
district and 60.2% in Singida Rural district. Very few women had not joined women groups
because of their husband refusal to give permission: 0.1% in Manyoni district, 1.7% in Hanang
district and 0.2% in Singida Rural district.

The majority of wormen interviewed indicated that among the major constraints they face
as rcgards their income generating activitics include lack of capital; lack of raw malterials; fack
of market information; and lack of the necessary skills to cifectively run their projects. The
sample houschold survey, however, showed that most of women interviewed are not aware of
any training programmes to be provided to women groups on how o run income generating
activitics: 67.7% in Manyoni disirict, 70.19% in Hanang district and 59.8% in Singida Rural
district.

{3 Access and Conlrol over Resources

Woren in all villages do not have access and control over available resources. As a
result, women can not carry out production activitics effectively. Land, for example, which is a
major and most valuable resource in the rural areas, is being owned by men. The responses o
the question that who control the income from sales of farm products between men and women
or both gave the highest score of 43.6% (both) in Singida Rural district, 55.5% (both) in
Manyoni district and 48.9% (both) in Hanang district according to the resulis of the sample
houschold survey. The basic fact, however, is that when farm products are sold, it is men who
have contro! over cash money obiained. In pastorals communitics, it is men who have control
and the say on the animals, including decision on when and how many to be sold. Wemen are not

involved in such decision al all.

(6} Participation in Decision Making Struciure

Womcen in the Study arca are not equally represented like men in the decision making
structurcs at different levels. As a resull, women development needs are not fully addressed
when various decisions are being made. The sample houschold survey revealed that very few
women have ever participated in village mectings: 33.6% in Manyoni district, 33;0% in Singida
Rurat district and 25.8% in Hanang districi. Afthough the Goverament has issucd various
policics directives to ensure increasced parlicipation of women in decision making. but the

number of women involved is still very small.



4.3.6 Viltage Type

Among many paramclers that represent the socio-cconomic situation of the targel
éillagcs, four parameters, which can be quantitatively cvaluated, have been selecied in order to
provide the representative indexcs of the characteristics of individual target vittages. They
include: village population, average annual houschold income, number of livestock and curreat

walcr scrvice Coverage.

1) Vithge Population

The village population in 1996 ranges from 8,258 persons at Ttigi village in Manyoni
district to 410 persons at Kitanula village in Manyoni district with the average of 2,439 persons
per village. The vitlage population of 284 target villages was classified into four cqual numbcer
of village groups, namely A (3,000 persons and over), B (2,200 to 2,999 persons), C (1,600 (o
2,199 persons) and D (410 to 1,599 persons) in the order of high to tow. The distribution of
village population is given below:

Table 4.5 Village Population

District A B C D Total
Hanang 5 5 10 13 33
Singida Rural 42 36 32 19 129
Manyoni 7 15 18 32 72
lgunga 17 is 1 7 50

Total 71 71 71 L) 284

(2) Annual Houschold Income

Information on annual income of villagers are gathered through the sample houschold
survey and pilot village survey, based on which the average annual houschold income is
estimated on the village basis. The average annual houschold income on the district basis is
worked out at: Tsh 318,000 for Hanang district, Tsh 424,000 for Singida Rural district, Tsh
316,000 for Manyoni district and Tsh 532,000 for lgunga district.

The annual household income groups arc classified into four equal number of village
groups, namely A (Tsh 410,'000 and over), B (Tsh 308,000 to 409,000), C (Tsh 205,600 1o
30?,000) and D '(lcss than Tsh 205,000} in the sequence of A to D in the order of high to low

income. The distribution of houschold income groups is as follows:
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Table 4.6 Annual Houschold Income

District A B C D Total
Hanang 4 8 12 9 33
Singida Rural 45 6 27 21 129
Manyoni 13 I 15 34 72
{punga 9 17 17 7 50

Total 1 71 71 71 284

&) Livestock

Livestock raising is a major cconomic activity in the Study area. About 80% of
houscholds are engaging in livesiock keeping and sclling of products. The survey of livestock
was made through the village inventory survey. The number of cattle, goats and sheep is
converled into the livestock units as defined that one livestock unit is cquivalent to one head of
cattle, or five goats or five sheep. Then the livestock units are divided by the village population
to estimate the number of livestock per capita of the village concerned. The livestock unit groups
are classificd into four cqual number of village groups, namely A (1,36 unit and over), B (0.80
(o 1.35 unit), C (0.55 to 0.79 unit) and D (less than 0.54 unil) as given below:

Tablc 4.7 Livestock Unit

District A B C D Total
Hanang 17 6 6 4 33
Singida Rural 19 36 37 37 129
Manyoni 26 11 12 23 72
fgunga 9 18 16 ? 50

Tolal 71 71 71 71 284

(€))] Current Water Supply

The village inventory survey included data collection and analysis of the situation of
current water supplics such as aumbcer and types of water sources, types of pumps, delivery
systems, causcs of interruption of water supplics and so on. Available water sources arc
boreholes, shallow wells, dams and charco. The water yields of these water sources werc
cstimated to obtain present service populations as presented in 4.4 Inventory of Existing Water
Facilitics of this chapter.

The service population per village is converied inte scrvice coverage in ferms of
pereentage by dividing the number of people served by the total village population. As a result, it
is known that scrvice coverage of 54 villages is 100% and 0% for 94-villages. The people of 94
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villages are fetching water from dug wells and other temporary water sources. The scrviee

coverage groups are classificd into four village groups, namely A (100% coverage), B (50% to

99% coverage), C (10% to 49% coverage) and D (0% coverage). Distribution of villages is

given below:

Table 4.8 Service Coverage

District A B C D Total
Hanang - 2 2 29 33
Singida Rural as 28 23 18 129
Manyoni 14 11 20 27 72
Ipunga 5 27 18 50

Total 54 68 68 94 284

4.4 Inventories of Existing Waler Supply Facilities

1 Invenlory Survey

The inventory survey on the existing water facilitics over 284 target villages was

conducted by the Study Team to obtain basic data and information for the formulation of

rehabilitation plan and construction plan of new water facilitics.

{2) Existing Water Sources

The inventory of existing facilitics by village is concluded in Appendix-3(1)~(4) and

summarised in the folowing Table 4.9,

Table 4.9 Summary of Existing Watcr Supply Facilities

District | Population No. of Water Sources in Use No. of Water Sources aot in Use
(1997) B.F BW | WPIWL|WHDM| SP | OY ] Tetal BP |[BWIWP WL |WH|DM]| SP JOT] Tot:l
Hanang | 62501 J1]o|3]ofr|a|ala] w2 {1]o]|n|ojofifo]|o] 15
Siagida R.| 339,791 | 37 4 [221]147]246] 131 8 630 46| 219|441 )2]0]0] M
Manyont | 147,358 | 27| 23 sstio|leo|s|ofl21 190 |29|sf{ojo]|2]|0jolo] 36
Jgunga l42,.698 stofs|21|izi]aalo]|s] 203 |s|lofi]o]|3]ijo]o 10
Total 692,348 | 71 | 27 |274]187{603] 66 | 11 | 16| 1,255 {81 | 7 |33 416714 ]|0] O] 135

Notes: BP: Borchole with puniprnginc or Handpump; BW: Borehole with Wind-pump;
WP: Dug-well with Handpump; WL: Dug-well Only; WH: Waler-hole;
DM: Dam (inclusive of charco), SP: Spring; OT: Others (Lake, river)
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{3) Remarks

The rural population in the targel vitlages dcpcnd' upon 1,350 water sources in the Study
arca, of which 135 or 10% sources arc out of operation. The water sources includc water-holcs
(609 or 44%), dug-wells (498 or 36%), borcholes (186 or 13%), charcos (70 or 5%) and others
such as springs and other sources (27 or 2%).

The water supply coverage by borcholc and dug-well systems as of 1997 was cstimated

as shown in the following table on condition that one handpump system commands 430 scrvice

population and -2 systcm commands a scrvice population depending on its borehole yield (refer

1o Appendix-3(1)~(4)).
Table 4.10 Water Supply Coverage i

Dislrict ‘Total Population Scrvice Population Coverage (%)
Hanang 62,501 4,580 7.3
Singida Rural 339,791 186,492 54.9
Manyoni 147,358 67,838 46.0
Igunga 142,698 15,518 16.9
Total 692,348 274,428 396

Following remarks are made based on the previous summary of existing water supply
facilitics. The table below gives the distribution of borcholes and dug-wells as the main waler

sources in the Study area. Most of the villages in Singida Rura! and Manyoeni districts rely their
water sources on boreholes and dug wells.

Table 4.11  Distribution of Boreholes and Dug-wells

Target ~ Water Source
District Vilages  Borcholes(%) Dugwells(%)  Total(%)
Hanang 33 2(1) 16 (3) 18 (3)
Singida Rural 129 39 (44) 381 (79) 480 (70)
Manyoni 72 84 (48) 64 (13) 148 21)
Igunga 50 17 27 (5) 38 (6)
Total 284 186 (100) 498 (100) 684 (100)
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With respect to scrvice level of the existing water supply systems, the following
classification is madc:

ServiceLevek1  : -Borehole with handpump (BH+HP)
-Borchole with wind-pump (BH+WM)
Service Level-2 @ -Borchole with engine driven pump (BH+EP)

According {o the above classification, of 186 waler systems that depend on borchole as

water source, 71 syslcms were of Service Level-2.

Table 4.12 Borchole Systems by Service Level

Level-1 Level-2
Hanang 1 0 } 2(1)
Singida Rural 33 6 45 39 (48)
Manyoni 35 28 21 84 (45)
Igunga 7 0 4 11(6)
Total 81 (44) 34 (18) 71 (38) 186 (100)

Though 186 water supply systems with borchole were constructed so far, 88 systems

(47%) are out of operation chiefly duc to breakdown of engincs and pumps as given below:

Tahle 4.13 Operating Conditions of Borehole System

Level-l Level-2
Particulars BH+HP BH+WM BH+EPR Total (%)
In opcration 53 27 i3 98 (53)
Out of operation 28 7 53 88 (47)
Total 81 34 L 186 (100}

45  Pilot Study
4.5.1 Objectives of the Pilot Study

In accordance with lhc.Minutcs' of Meetings on the Scope of the Work agreed upon
between the Ministry of Water and JICA on November 8, 1996, the pilot study has been
i nlplemcnfcd with the following objoctives:
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(i) Geophysical Exploration and Test Drilling:

In order to confirm the groundwater poetential, goophysical exploration and test drilling
will be conducted al sclocted two sites in three districts of Singida Rural, Manyoni and Igunga
and four sites in Hanang district. As the goological configuration is morc compticated in Hanang

district compared to other districts, four test drillings will be carricd out in Hanang district.

(i)  Production Wells:
If these test wells arc proved to yicld sufficient amount of water, adequate types of

water facilitics will be installed 1o convert them into production wells,

(ili)  Rchabilitation Works:
Rehabilitation works of certain water supply facilitics at selected sites will be carried out
to scrutinise the availability of these types of facilitics to the present natural and socio-economic

situation of the villages.

(iv)  Mobilisation of Villagers:
When sufficicnt amount of water for installing facilitics is assured, mobilisation of

beneficiaries be realised through various training for members of village watcr committees, cle.

4.5.2 Types of Proposed Waier Supply Facilitics and Scrvice Level

For the purpose of the Study, proposcd watcer sources include boreholes (BH) and dug-
wells. Four types of watcr supply facilitics are applicd to the pilot projects as agreed upon by the
Project Working Commitice and the Study team. Oultlines of the four types of water supply
lacilitics and their scrvice levels are as follows:

- New construction of Borehole with a handpump : Service Level (L-1)

- New construction of Borchole with an engine-pump

and a simple distribution system : Service Level-2 (L-2)
- Rehabilitation of water supply facilitics tE-1
- Rehabilitation of water supply facilitics 112

4.5.3 Pilot Viflages

1) Sclection of Pilot Villages

(Prcliminary Sclection)

General information on the target villages was available from the village reports
prepared by the district offices concerned. Among many villages that are tonf_ronlcd by water
problems, 29 vitlages were scleeted for consideration: 10 villages in Hanang district, six villages

in Singida Rural district, six villages in Manyoni district and seven villages in Igunga district. In

4-20



the selection, considerations were given to geographical distribution of villages, types of existing

water sources and facilitics and levels of current water supply services.

(Survey Method)

A survey team was organised for sciection of pitot villages among the 29 village above.
The survey team was composcd of the members of JICA Study team, counterpart personnel and
olficials from the district offices.

On arrival of the survey tcam, meelings with leaderships of the village were held for
cxplanation of the purposes of the survey and hearing of gencral conditions on water problems
the vitlagers are facing. In most villages, the attendants were village chairpersons, members of
village councils, village government officers, members of village water committecs, teachers of
primary schools, staff of dispensarics and lcaders of voluntary groups. The survey tcam used
two survey methods, i.e. questionnaires and sitc observation with the purpose of compiling the
socio-cconomic and technical infermation.

The questionnaires were administered by cxperts in the ficlds of operation and
maintenance of water scheines, health and environmental sanitation, gender issucs and women in
development. The questionnaires focused on village executive officers, chairpersons of women
organisations, sccrclarics of village water committees, representatives of youth groups,
headmasters of primary schools, rural medical aids and medical assistants in charge of public
dispensaries and health centres.

The site visits and obscrvation guides (o the water sources and water facilitics were
carried out by a group of experts in the fields of groundwater, hydrogeology, watet quality and
waler supply facilitics, being accompanicd by the members of village water committecs and
village leaders concerned with rural water supplics. Using check lists, observation was madc
covering availabilily of water sourccs, quality of watcr, working conditions of engincering

structutes and causes for faiture of water supply facilitics and so on.

(Selection of 13 Pilot Villages)

Careful sclection of villages where pilot projects are to be implemented has been made.
Al villages for new construction of water supply facilitics should have development potentiality
of groundwatcr within certain distances from their village cenires. Another consideration was
given to community interest and involvement, an important factor for planning and management
of rural water supply projects. Villages should have a functional village water committee
capable of dealing with operation and maintenance of project facilitics and management of water
supply prbjecls including coltection of watcer fee from villagers.

In accordance with the agreements made by between the Project Working Committee
and the JICA Study team, following 13 villages have been warsanted for the implementation of

the pilot study:
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Table 4.14 Pilot Villages and Construction Works

District Village Population Types of Works and Service Level
Hanang Bassodesh 1,992 New construction  : BH, L-1
Ishponga 1,494 New construction  : BR, 1.-1
Mara 1,876 New conslruction ¢ BH, i-1
Maskaroda 2,504 New constlruction @ BH, L-1
Singida Rural Choda 1,325 New construction @ BH, L-1
Nkuhi 2,199 New construciion : BH, L-2
Mang'onyi 2,102 Rchabilitation :BH,L-2
Manyoni Doroto 1,410 Rchabilitation :BH, L-2
Chikola 2,152 New construction : BH, L-2
Mpapa 1,837 New construction : BH, L-1
Igunga Ndembezi 5,293 Rechabilitation :DW, L-t
Tgurubi 4,425 New construction : BH, L-2
Nguriti 4,689 New construction @ BH, L-1

Notes: BH; Borchole, DW; Dug-well

4.5.4 Participatory Rural Appraisal

{)) General

In order to inform the villagers of the proposed pilot study and implementation
procedures of the study, as well as to claborate on their responsibilitics as regards the pitot study
and hence get feedback on their preparedness and willingness actively to participate in the study,
Parlicipatory Rurat Appraisal (PRA) has been carried out at the 13 pilot villages. PRA is an
important cxcrcise within the overall study as it leads, fo a great cxtent, to a "sustainable
consumer-driven programme bascd on self-reliance” rather than on a programme that wholly
depends on external assistance.

During PRA the villagers were able to collect data, analyse it, identify their problems
and prepare their action plans for resolving the identificd problems. The philo_sop'hy behind this
excrcise is action by the end-users. Whatever is to be done, should be thought of and decided
upon by the villagers themselves, as the programme/project is theirs. The villagers as end-users
arc made aware of the fact that they will own the facilitics and thus they will take fulf
responsibitities for the management, financing and operation and maintenance of the facilitics
after completion of water supply facilitics. ‘ S

PRA was conducted by well experienced facilitators who were secruited .by the .Sludy
tcam. One district community development officer joined the PRA at the respective district. The

overall exercise was supervised by the Study team.
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) Ohjective of PRA

PRA at the pilot villages was carricd out so as (o fulfil the following objoctives:

- To create awareness of the villagers regarding the proposed study on groundwater
development so as (o achicve aclive communily parlicipation in  planning,
implementation and management of their water projects.

- To create awareness and mobilise the villagers to look at their own resources and
development nceds, come up with prioritics, and prepare their own action plans to
tackle these needs,

- To create awareness and mobilisc the villagers of the importance of active participation
by women just like men in decision-making, planning and implementation of the

projects,

l (K] Methodology

PRA is a combination of scmi-struciured tools, technigues and activities, used to create

awareness and mobilisc the villagers. Different tools and techniques were used as given below:

- Semi-structured intervicws to obtain community level information. These interviews
included focus group discussions, key informant interviews, houschold intervicws and
individual intcrviews.

- Direcl observations mainly used to cross check findings and {0 generate on-the-spot
questions and information.

- Ranking used 1o help identify the main problems of the villagers, their preferences and
ranking criteria.

- Review meclings used by PRA facilitators o sort out all the information collected, and

compare notes among themselves (0 avoid inconsistent information or gaps.

The targel groups were the villagers themselves including the members of the village
governments, village water commilices, village health committecs, sub-village Icaders, religious
institution feaders, individual villagers, groups of women, influent people, youth, and even
children.

(4) Overalt Findings

By conducting PRA, it has been possible to enJarge the portion of the community
involvement in planning of the rural water scheme. PRA has revealed the fact that in all the 13
pitot villages, water is a major problem and it affects the overall socio-cconomic development of
the villa gers. Women are the most affected group as {ar as watcr problems are concerned as they

have ovesall rlvsponsibililies of providing water for domestic use at their houscs.
Although the villagers are cager to develop their village water schemes, very fow are
; aware d[ their responsibililics as regards planning, implementation and management of their own

village water projects, hence awarencss raising on the imporiance of community management on
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scif-help basis is to be emphasised. Effcctive implementation of rural water supply schemes is
very much dependent on good and strong tocal leadership.

Giving the widencss of most of the viltages 10 be involved, it was assumed that the water
facilitics would be spread over the villages. For this reason, it is important for effective
management of a village water supply scheme to scale down to the lowest level as possible. In
organising the beneficiarics, the focus should be on water users' groups probably at a sub-village
level.

Most of villagers keep livestock. Almost 90% of the villagers were very much concerned
about water for their livestock. During PRA it was cvident that the use of houschold latrincs is
not a common habit. Most of the villagers do not have and henee do not usc latrings. This speeds
up the spread of discascs such as diarrhoca, besides polluting the environment.

Gender awareness in all the pilot villages needs to be promoted as it appeared ta be
lagging behind. Gender awarencss could be more related to water and sanilation activities.
Women and men can participate, if well educated, in very specific pfanning and management

aciivitics.

4.5.5 Training and Sensitisation of Villagers

(1 Preparation of Education Materials

Regular training and scnsitisation of the villagers arc prerequisite for successful
managcement of the rural water supply projects on a continuous basis. In order to enable the
villagers effectively manage their water schemes and to generate the benefits from improving the
quality and quantity of village water supplics, draft training materials were prepared for use at
the pilot villages, then training matcrials have been revised for usc at the targes villages after
consideration of the results of the trials. The training materials contain three major subjects
related to rural water supplics: health and environmental sanitation; management of the rural

water supply prejects; and gender awarcacss.

(tHcalth and Environmental Sanitation)

Fhe most imporiant benefit is an improvement in public health. The provision of safe
water is of prime importance to public health and, in combination with other sanitary measures,
is an cssential prerequisite to eradicating many endemic diseases. The vill'agc lcaders and
cspecially the members of village health commitiess need 10 be educated on how to prevent the
villagers from the spread of contagious discases including:

- disscmination of proper hygicne knowledge on the linkage between water,

cnvironmental saritation anﬂ health, and enhancement of the imporiant role ih the
empowerment of individual user, houschold and communily for sclf—:clianée in the

opcration and maintenance of water and sanitary facilities, and
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- cpcouragement of individuals to adopt hygicne scnse and habit as well as other

measures regards health and nourishment.

(Management of Water Schemc)

Depending on their specific roles and responsibilitics, it is of at most impostance that the
members of village water committecs and water users' groups be strengthened through training
on:

- awarencss of roles and responsibilitics,

- communication to village governments and other commitices,

- water scheme management including financial aspects,

- operation and maintenance of water supply facilitics, and

- tcam work and participation of the villagets.

(Gender Issucs)

Womcen are the principal beneficiarics of the rural water suppiy projects. Given the fact
that for a quitc long time women have not cnjoyed equal opportunitics like men in life thus
resulting in poor status of women, special training for women are important, such as:

- compeience building,

- economic empowerment i.c. effective identification, planning and  implementation of

income generating activilics,

- family planning, and

- legal rights.

{2} Outlines of the Programme

(@) Task Forces

Two teams of task forces were organiscd by the JICA Study team to conduct the training
and scnsitisation programme at the pilot villages. Each team consisted of three facilitators
qualificd in the ficld of health and cavironmental sanitation; management of the rural water
supply projects; and gender issucs. The programme was implemented in January, 1998 at ninc
pitot viltages. Out of 13 pilot villages, four pilot villages were excluded from the programme;
test borcholes were dry at two villages of Ishponga and Nguriti; and two villages of Ndembezi
and Igurubi were not accessible during the survey period due to heavy cainfall and road

communication breakdown. District officers concerncd weie invited to join in the programsue.

) Objectives
It was expected that by the end of the training session participants will:
- have gained sufficicnt knowledge, skills and information to improve their effectivencss

and cfficicncy in managing their water project,
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- have learncd participatory methodologics so as to cnable them to increase the
participation of their fellow villagers in identification, planning, implementation,
monitoring and evaluation of their development projects, including the pilol waitcr
project,

- have understood the concept of gender and the rclélionship of gender and development,
and thus being in a position to sensitise other villagers on gender issucs.

- have lcarned better health and sanitation practices to educate their fellow villagers with

the aim of raising their health status.

©) Participanis

Participants included the representatives of village governments, members of village
waler committecs, village health commitices, water users, women representatives, religion
leaders and some ward leaders. The numbers of participants range from 28 persons at Chikola
and Mpapa villages to 56 persons at Bassodesh village with the average of 37 persons per

village.

(d) Mecthodology

Participatory mcthodologics were used in conducting the fraining programme with a
view of enabling the participants to apply their own cxpericnces and knowledge in discussing
different subjoects presented. Methodologies used included role plays, story-telling, group work
and plenary discussions. Applicalion of these participatory training methods proved to be

efficient as it creates quick and better understanding of subjects discusscd by the participants.

(©) Lesson Learnt

Lessons learnt from the implementation of the programme are as follows:

The imporiance of being self reliant:

The participants noted that it is irnportant for all villagers 1o unitc in trying te solve their
own water problems using their own locatly available resources. They must show their own
initiatives, before donors come-in to assist their cfforts. Donor assistance should be appreciated,

but should be scen as a catalyst to the whole process.

Cooperation between different aclors:
The participants noted that in order to succeed in any development cndeavour
cooperation between different actors is imperative i.e. villagers, tocal governments, district

councils, NGOs, religious organisations clc.

Latrincs:

- Most of latrincs constucted are not permanent.

426



- A gcod and permancnt latrine can be constructed using simple, locally available
[CSQUICES.

- Poor and outdated traditional belics regarding the use of latrines do exist. These need
1o be abotished immediately.

- Villagers ar¢ not well educated on the importance of using latrine.

Faclors affecting effcctive community participation:
- Problems of water, consuming most of villagers' day’s timc.
- Poor leadership.
- Low leved of education of teaders and villagers.
- Most of husbands are denying their wives opportunitics to parlicipate in development

activities because of outdated customs and beliefs.

-
! Village water fund (VWF)
- Sufficient funds arc necessary for management of the pilot water  projects.
- Water funds should only be used for water project activitics and nol  for any other usc.
Stern measurcs should be taken against person(s) to be involved in misuse of these
funds.
- Many villagers have not paid the sequircd water fee over a long period of time as there
is no properly established systems of collecting water funds. If followed propetly, the

amount of money in the VWFs will increase considerably.

Water fees:
The participants noted that villagers do nol fear to pay water fees. What is important is
1o cducate them the importance of such {unds as regards operation and maintenance of theic

waler projects, and giving them transparent financial reports from time to time.

Gender division of labour:
In all the villages, it was observed that gender division of tabour has overburdened

women wilth many jobs.

4.5.6 Monitoring and Evaluation

(H Moniforing
~ The monitoring and ¢valuation of the nine(9) pilot projects were conducted in February
and May/June in 1998 by the monitoring teams organised by the Study Team. The intentions of
monitoring are to improve the efficiency of the pitot study and to conlributc mote effectively to
formulation of development propasals for the Study through gencralising findings from the pilot
villages to other target villages.
The team preparcd two formats; F‘orm A was administered to the village governments,

@ the VWCs, the vil!agc health committces and other organisations concerned; Form B was
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administered to the beneficiarics putting questions related to water supply schemes such as
hcalth and sanitation, toilets, water usage, waler fee, women in development and so on.

On the first day, the mecting was officially opened by the village chairman; and then the
tcam leader described the procedure to be followed by the vill‘agcrs. After intervicws, visits (o
houscholds and public facilitics and group discussions, the villagers were reconvened in a
plcnary session to receive bricfings as regards interviews, visits and group discussion. On the
sccond day, the sessions began to review what had transpired on the previous day. Then

participants had another plenary scssion to discuss and make suggestions for improvement.

(2) First Monitoring

First monitoring was conducted from 3" to 4™ February 1998 to visit cight pilot villages;
exception of Dembezi village in Igunga district was due to impassability affected by heavy
rainfalls. Sincc 1he monitoring was conducted in only 30 days after facility opcration, any
satisfactory resulls were available in the management and operation of the waler facilitics, the
sct-up and collection of water fees and so forth. All the villagers expressed, however, their

satisfaction in quality and quantity of water. The results of the monitoring were summarised as
follows:

(Water Righ)
Qul of scven villages where a borchole was newly construcicd. Four villages have been

given the walter right from the government, and the boreholes have been olficially handed over to
them.

{(Water Users’ Group)
Two villages in Manyont district have organiscd water users® groups on the sub-village
basis as proposed by the Study. As for other seven villages, the matter was being given careful

consideration. All vitlages have had watchmen to patrol the water lacilitics.

{Water Fee)
All villages have not yet decided any (ormal water fee. All villages insist to use the
existing VWF for any necessary expenditure when it ariscs. Four villages were examining the

water fecs. Nkuhi village with L-2 scrvice system expressed to take both of that rate and bucket
account,

3) Second Monitoring
Sccond monitoring was conducted {rom 25" May (o 8" June 1998, about four months

after €acility operation, covering nine pilot projects. The results are presented below:
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{Waler Right)

Of seven villages with new borcholes, three villages including Bassodesh and
Masqaroda in Hanang district and Chikolfa in Manyoni district were not yet given water right;
however, il is expected that water right be given to the villages on completion of repairing works

of the water facilitics.

(Village Water Commitlee and Village Waler Fuad)

All village water committees VWCs have the commitice member of six of more; six
VWCs having six members, one VWC having scven members and one VWC having cight
merbers. Regarding the seats of women in VWCs, women share half in five villages and more
than half in four villages (Table 4.15). Threc villages of Bassodesh, Choda and Dembezi

increased seats for women after the implementation of the pitot project.

(Waler Users’ Group)

Six vil.lagcs have organiscd the watcr users’ groups (WUG) as praposed by the Study;
two villages were under procedure to form water users’ group; and one village of Dembezi in
Igunga district, which is equipped with the existing shallow well and the newly fitted hand pump,
was considering whether groups are to be organised or not (Table 4.15). All village exeept
Dembezi village have appointed carctakers of two (o three persons including pump operator(s).
Dembezi village appointed only onc watchman but no pump opclator bocause the existling

shallow well has tong been maintained without pump operator.

{Water Fee}

By May 1998, five villages have decided watcr {ees. They include Nukuhi, Doroto,
Chikola, Mupapa and Dembezi village. Other four villages were reported 1o be under
consideration. The standard water fees estimated by the Study team was officially presented on
Sunc 12, 1998 10 the sepresentatives of district offices and pilot villages during the course of the
workshop held in Singida. The cstimated water fees include depreciation of costs of waler
facilitics except borcholes.

Under the above situation, five vilages of Nkuhi, Doreto, Chikela, Mpapa and
Ndembeji have lixed their water fees. The water fees of Nkuhi village (L-2 scrvice system),
Doroto village (L-2scrvice system) and Ndembeji village (L-1 scrvice system) scem to be
reasonable enough (o recover the expenditure for O&M of their water facilitics. The water fees
fixed by two villages of Chikola (L-2 servicc system) and Mpapa are Tsh
1,000/ycar/person{able bodicd). This is undercstimated when compared with the standard water

fees cstimated by the Study team a1 Tsh 920/montivhouschold for L-1 service system and Tsh
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1,120/month/houschold for 1.-2 scrvice system in which a family size is assumed to be 5-8

pesons.

(Waler Leakage)

Through the monitoring it was reported that waler leakage took place at two pilof watcr
facilitics located in Bassodesh and Masqaroda villages in Hanang district. Lcakagc from the
hand pump in Bassodcsh village is duc to miss placement of the scaling rubber whereas leakage
through the concrcle slab of the borchole in Masqaroda village was caused by rising in
groundwatcr level; the borchole was turned to the artesian well,

The repairing works were completed after scveral delays on August S, 1998 in
Bassodesh village and on August 7, 1998 in Masqaroda village, for which the district water
engineer’s office provided cnginecring scrvices with technicians. It is reported the delays are

owing to lack of vchicles as well as impassable road conditions near the villages.

Table 4.15 VWC, YWF and Water Users’ Groups

Village | Service | VWC Member | VWE WUG No. of Water
Level M/F : T_d_lal (Tsh 1,000) Carctakers | Fee

Bassodesh L-1 4 7 341 Not ycl 2 Not yet
Mara L-1 44: 8 185 Organised 3 Not yet
Masgaroda | L-1 3: 6 230 Organised 2 Not yet
Choda 1.-1 34: 7 236 Organised 2 Not yet
Nkuhi L2 2M4: 6 226 Organised 3 Fixed
Doroto L-2 33: 6 383 Organised 3 Fixed
Chikola L-2 33: 6 533 Organiscd 2 Fixcd
Mpapa E-1 33: 6 614 Organised 2 Fixed
Ndembezi L-1 2/4: 6 8 Not yet i Fixed
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CHAPTER FIVE: PROJECT PLAN

5.1 Basic Strategy and Criteria in Manning and Design

5.1.1  Dasic Strategy

n Simple and Least-cost Technology

The major objective of the project is set forth to provide safc and stable water, casily
accessible, in quantitics adequate for domestic use of the rural populatien in the Study area. In
accordance with the government’s policy, the following basic strategy has been applied to the
project planning:

- O&M of any water facilitics are to be conducted by the user’s participation; and

- simple and least cost technology is to be employed for the sclection and design of water

facilitics.

@ Some for All Principle

In consideration of the huge size of service population residing in the Study area and
possible extent of available resource, the “some for all” principle is proposed to be taken into the
basic strategy in the project plan. The principle “some for all, not all for some” aims to realisc a
certain benelit as soon as possible over the beneficiarics as many as possible within a limited

extent of availablc resource.

5.1.2 Planning Criferia

n Target Year

The Ministry of Water set forth a standard that the design period of any water supply
project is to be a short-term of five years, mid-term of 10 ycars and the ultimate period of 20 years
{Water Supply Design Manual, 1986). The Study has applied a 20 year design period with the

target years of short-term, mid-term and long-term as given below:

Project preparation : the firsi year (1997)
Short-term target ycar : the fifth year (2001)
Mid-term targel year : the tenth year (2006)
Leng-term tasget year : the twentieth year (2016)

2) Waier Consumption Rate
(2)  Domestic Consump'tion

The Ministry of Watcr presents in its water supply design manuat the design rate of 25 led
from the tap in the rural arca as a minimum water consumption rate, whereas the Arusha Region
Water Master Plan adopled a rate of 30 fcd in the target year in consideration of the current watcr

consumption in the Region.
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According to the village inventory survey in the Study arca, the current average domestic
water consumption on the district basis ranges {rom 0.3 ted in Singida Rural district to 14.5 led
in Manyoni district with an average of 12 led, less than the recommended rate by UNICEF of 20

led for rural watcr schemes. The Study proposes the following design domestic water cansumption

rales:
Short-term target ¢+ 20 ted
Mid-term target : 201ed
Long-termtarget @ 30 1cd

{t}  Livestock Water
The water consumption of livestock of 25 litre per livestock unil per day as designed by
the Ministry of Water is adopted to the Study. One livestock unit is cquivalent to one cattle, or two

donkeys, or five goats, or five sheep, or 30 poultry/hens/duck/geese.

&)} Population Growth Rate and Projection of Population

The population growth rate in planning is forccastcd based on the latest national
population census (1988) and other authorised data. The (uture population of target villages in the
fargei years is worked out by applying the present (1997) population obtained through the village
inventory survey by the Study Team and the estimated growth rates as given 5.2.1 of this chapler.

{4 Estimate of Water Demand

The water demand of the target villages in the respective target years is calcutated on the
basis of projected population and the design water consumption rates. It is assumed that the
aumbers of livestock in the Study area may not increase in futurc because of sever conditions
prevailing in the Study arca such as lack of grass land and water in the dry scason; and
degradation of soils and land.

(5) Walter Source

Groundwater is the most appropriate source for any rural water project in terms of quality
and quantity to provide safc and stable water. In the Study, the facitities to extract groundwater is
to be borcholes and dug-welis for the domeslic use. There is a great water demand for livestock.
Livestock keepers contribute to the village water funds in some villages. The Study proposcs,

therefore, to provide small dams (charcos) as a water source for livestock use,
® Level of Service . ‘
The following two service levels will be provided in the proposed projects:

Service Level-1 (L-1)
The service level provides a water point (point source) facitity such as a dug-well

protected by lining with a pump or a borehole with a pump without any water distribution system.
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Service Level-2 (L-2)

The service level provides a water source of borehole fitted with an engine-driven pump
and a simple distribution system with a few public taps. Both the capital and O&M costs of
facitities will rise with the service level. In selection of the scrvice level, several factors are
involved,; they are village interests, locations of waler sources or distance from the village centres,
financial affordability of the villagers, fypes of the existing walter facilitics and yiclds of
groundwater expected.

¥)) Design Coverage in Target Year

In consideration of the project size, the possible extent of avaitable resource and the “some
for all” principle, the design water supply coverage over the Study arca by target year arc
proposcd as follows:

1997 40 %
2001: &0 %
2006: 80 %

2016: 100 %.

(8) Q&M Plan and User’s Parlicipation

Many of the complcied rural water supply schemes in the Study arca are cither operating
below their design capacity or not funciioning at all. The major reason of the malfunctioning of the
completed schemes is lack of periodical and preveative maintcnance. The lack of routine
mainicnance of water supplics, among many, considered to be resulted from:

- inadequate recurrent budget;

- reluctance to contribute or inadequate contribution by the uscr; and

- irrgsponsible attitude of communitics and governmental organisations in charge.

[n view of the said fact, the O&M ptan in the project following issucs are to be taken into
account:

- involvement of communitics;

- governmental intervention,

- cstablishment of water user’s group under the village watet commitiee; and

- an appropriate water fees affordable to uscrs.

§5.1.3 BPesign Criferia

The water facilitics are 10 be designed as simple, trouble-frec operation, and be capable to
be operated and maintained by village technicians. The paris required for the repairing and

replacement of equipment are to be readily available from the nearcest market.



(1) Pumps
(a) Handpump

In arcas where groundwater is readily available at a moderate depth, the provision of a
number of borcholes and/or wells fitted with handpumps is the cheapest mean in a safe and stable
water supply. A handpumyp is casily maintained by caretakers to be selected from the water users
with minimum skills, a few simple tools and modest teairing. A handpump of decp-well type may

be effective to water depth between 10 to 40 meter below the ground susface.

(b)  Enginc-driven Pump
The water supply system at the service level-2 requires to Lift a large amount of water with
an cngine-driven or motorised pump. The Study proposcs to ¢quip the borcholes with engine-

driven pumps as mosl of the existing borcholes at L-2 level arc of this typc.

(¢}  Wind- and Solac-pumps

In the Study arca 35 watcr supply systems arc equipped with wind-pumps: scven in
Singida Rural district and 28 in Manyoni district.  The major problem prevailing in the systems
is the Muctuation of the force of the wind, being down towards the early rainy scason through the
cnd of the dry scason. The water facilitics could be operated by a solar-pump system which
consists of photovoltaic array and submersible pump. Though the inilial cost of system is
expensive, the O&M cost is very cheap. A solar-pump system is in bperalion at St. Gaspar
Hospital in Manyoni district. 1t is obvious thal maintenance service systems are not developed
yct around the Study arca. A carcful examination whether or not the system is feasible, is required

in view of cost/performance of the system.

2) Operation Hour of ike Water Facilities
In general, operation of cight howrs a day is preferable for rural water schemes: four hours
in the morning and another four hours in the cvening. In view of the “some for alt” principle, the

operation of 10 hours a day in principle is proposed for the Study.

5.2  Water Source Development Plan

5.2.1 Population Growth Rate and Projeclion of Service Pbpulation

(1) Population Growth Rate
‘The latest national population census (1988) gives the average annual population growth
rates (1978-1998) of four districts in the Study arca as follows:

Hanang District i 403 %
Singida Rural District : 29 %
Manyoni District 1 2.85%
lgunga District : 071 %
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The Ministry of Health cstimated the national population in 2000, in which the following
annual growth rates for the four districts in the Study arca were applicd (Heatth Statistics
Abstract, 1996):

Hanang District : 336%
Singida Rural District o 297 %
Manyoni District o 2.85%
Igunga District o 0.1 %

The annual population growth rates projected by the Ministry of Health have been
moditied by quoting the trend of population growth rates given in the Bureau of Statistics
(Statistical Abstract, 1995) in which the annual population growth rates of Tanzania mainland arc
projected in consideration of social factors as 2.85 % to 1995, 2.85 % o 2000, 2.81 % to 2005
and 2.73 % 1o 2010. Accordingly, the foltowing annual population growih rates are proposed to

¢stimale the future poputation in the Study arca:

Table 5.1 Annual Population Greowth Rate (%)

District 1997 - 2001 2002 - 2006 2007 - 2016
Hanang 336 332 124
Singida Rural 2.97 2.93 2.85
Manyoni 2.85 2.81 2
fgunga 0.71 0.71 0.71

(2)  Projection of Service Population

In accordance with the annual population growth rates of the districis cstimalted for the
target years (refer to Section 5.1.2), the total population is projected as shown in Table 5.2. The
total population in the Study arca is projocted to increase from 696,311 in 1997 to 1,148,000 in
2016, being about 1.6 times of the current population.

Tahle 5.2 Projected Population by Targel Year and District

District 1997 2001 2006 2016
Hanang 62,501 73,731 86,810 119,412
Singida Rural 343,754 397,926 439,740 608,912
Manyoni 147,358 169,588 194,793 255,003
Igunga 142,698 147,836 153,160 164,386
Total 696,311 789,081 824,503 L147,713
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5.2.2  Allocation of Facilities

As mentioned in Section 4.4, several kinds of water facilitics cxist in the Study arca. In
order to evaluate the cffectiveness of those existing facilitics, the following procedure was adopted
in planning and altocation of new water facilitics.

Firstly, the cxisting water sourccs in usc arc taken into consideration to be vseful for the
time being. They are borcholes, dug wells, water holes, charco dams, springs and others (fakes,
pondsy on which the villagers depead {or domestic water wnder the current situation. The
heneficiary population who rely on these existing water sources is subtracied from the projected
larget population in the year 2001, 2006 and 2016 respectively.

Sccondary, it is proposed to replace such handpumps fitted on the borcholes and dug wells
as being out of usc by the reason of mechanical troubles. However, the replacement of unuscd
cigines and pumps on the borcholes is not proposed because in such cases the water source
facilitics have troubles with the barchates themselves as well as obscrved through the inventory
survey of the existing water facilitics.

Finally, the construction of borchole(s) is proposcd for the vitlages where available water
from the existing water sourccs is insulficient to cover the target poputation. If provision of
borchole(s) with a handpump (L-1-1 systemy) is not feasible due to its large population to be served
and/or deep water lewl in the borchole, then alternatives are examined to select suitable one for
the village. The altermatives include borcholes with a engine-pump (8.-2 system) and solar-pumps
(i.-1-4 system).

The above process is tabulated in Appeadix-3(1)-(4). The overall allocation of facilitics
are summatised in Tablc 5.3,
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Table 5.3  Swnmary of Facilitics Altocation (New Consfruction)

" Districl | Target Year | - Honang ] Singida | Maoyoni | - fgunga |- Telat |
Facitities <l T T Rt L
Borchale with | 2001 45 H6 59 54 264
Handpump 2006 100 317 147 127 691
(1-1-1 Facility) | 2016 39| 1240 5SS 72| 2,506
Sup-toral | 484 1eer] 76t 553 1461
Level2 | 2001 I 4 2 2 9
System 2006 - 2 - 2
2016 | R - - o
Swbgotal | a2l o6 AR Y
Solar System | 2001 - 4 3 7
(L14 | 2006 : 7 t

Faclity) 2016 ~ f - . .17

| S RN I I

CGrandotal | ase| 1w ]

As the result of the above procedure regarding atlocation of water tacilitics, it is corcluded

that several viltages have the water facilitics with supply capacitics cnough to meet the cstimated

fulure water demand: 59 villages in 2001, 36 villages in 2306 and 15 villages in 2016 as given

below:
District

Hanang

Singida Rural

Manyoni
trunga
Total

Year-2001 Project Year-2006 Project Xear-2016 Project
6 1 1
30 18 8
18 14 5
5 3 N
39 36 15

In summary, the foltowing 15 villages do not need to construct any water supply facilitics

by the year 2016 provided that the existing water supply facilitics are well maintained.

57



District Yillage

Hanang : Dang'aida

Singida Rural : Mungano, Samaka, Ujairé, Kipumbuiko
Mkinya, Isscke, Nkuninkana, Mkimbii

Manyoni :  Mubhalala, Hagata, Ngaiti, Kintinku, Londoni

igunpa : Tumba

5.3 Facility Plan

5.3.1 Design of Borehole and Well

(n Berchole

The drilling of borcholes prevailing today in Tanzania is done by the air-hammer (DTH)
method. The Study arca is covered more or less with soft superficial formation ovetlying the hard
bed-rock formation. In many cases, the borehole sites were sclected on a fractured zone which
forms an cxcellent aquifer but is ofien collapsible. Besides the air-hammer drilling, thercfore, the
mud-circutating method is quite necessary in order to cffectively drill a borehote and increase the
success{ul rale.

The bed-rock portion of most existing borcholes in Tanzania is uncased and opencd. In
order to extend the life-span of the borehole as well as pump, whole portion of horchole is to be
property cased with casing and screen pipes and packed with setected gravel.

Based on the results of review of existing borehole records, an average depth of project
borchole is proposed to be 100 m over the districts, 40 m of soft formation and 60 m of bed-rock
formation. The size of permancnt casing and screen pipes is to be 100 mm (4 inches) for a
handpump borchole and 150 mm (6 inches) for an engine-pump and solar-pump borchote. The

proposed desigas of borchole are shown in Figure 5.1 (1).

) Well

fn this Study, new construction of dug well is not planned at the target year of 2001,
because present dug wells are assumed to be used till that year. However, lifetime of a dug well is
estimated at § years, so that reconsiruction of dug wells is necessary at the years of 2006, 2011

and 20316, The design of dug well is shown in Figure 5.2

5.3.2 Pumping Facilities

{n Handpump ‘ ‘
In area where groundwater is readily available at moderate depth, constructing a number
of wells installed with handpumps is cheapest means for providing a good water supply.

Handpumps are casily maintained by caretakers (o be sclected from the water user’s groups, with
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minimum skills, a few simple tools and modest training. The specifications and application of
handpump for deep well are as follows:

- Pumping volume per stroke ¢ (.32 litre

- Number of stroke : 40-50 stroke/min

- Pumping volume : 800-1,000 litre/hr {average 900 litee/hr)
- Pu'mping cificiency : 0.8

- Actual pumping volume : 720 litre/hr (at 30m docp of water level)
- Limit of pumping depth : 40m

- Operation hour : 12 hrs/day

- Pumping water per day : 8,640 litre/day

- Service population : 430 (at 20 litrc/capita/day)

290 (at 30 litre/capita/day)

The typical handpump installation and hcadworks arc shown in Figure 5.3.

2) Eagine-pump

Pumps with a cnginc will be introduced to the areas where the application of handpumps is
not praclicable due to decp groundwater table and/or the size of service population of more than
430 persons. A borchole pump {vertical turbine) is recommendable because pumps of this type
were installed in many water schemes in and around the Study arca. Regarding the prime mover,

dicsel engines will be used, as clectricily is not available in almost all villages.

3 Wind-pump System

The performance of wind-pump and its possibility of application to the project is
examined in this section. In view of the windmili operation, wind-run of 12 kmvhr (3.3 m/sce)
makes starting operation and wind-run over 32 kmvhr (8.9 my/sec) reaching 1o a fult operation. The
condition may be converted to daily basis that a wind-run over 150 km/day (1.7 m/sec) is required
for the minimum operation and over 300 kmy/day (3.5 avsec) is a good wind to gain good
performance.

The wind-run records in the Study arca arc available from three metcorological stations in
Singida, Manyoni and Sekenke as stated in Section 3.4.1. In evaluation of wind in view of said
windmill operation, the wind-run in Singida shows good record as 220 km/day of the annual daily
mican, 380 km/day of the monthly maximum and 108 knvday of the monthly minimum. Despite
that many wind- pumps are undcr opc;auon in the District, the wind-run tecords in Manyoni arc
incredibly poor showing 94, 140 and 53 knvday respectively. Those in Sckenke are also poor
being 104, 172 and 48 km/day. Both records arc decmed to involve some {mproper components.

Possible application of wind;pu'mp in the Study arca is examined theough the avaitable
daily Winﬂ-run records in Singida Airport (January 1987 to December 1988). In consideration of

the prevailing condition that the wind-pump would be applicd to a borehole of which static water
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level is helow 40 m, the total head is required to be some 60 m, pumping capacity be as much as
possible, the type of windmilt and pump of 70 mm size is supposcd to be a modet which is most
popular in the arca.

Since the daily wind-run record given as an average wind-speed is not sufficiemt for the
analysis of actuat performance of wind-pump, premises are sct forth that all daity wind-run was
distributed in a pattern of full utilisation, above 12 knvihr and below 32 kiwvhr, In such an ideal
casc an oulput of 400 litshr to 1,000 litVhr may be achicved. For the interval between 12 km/hr and
32 km/hr, an average output of wind-pump is assumed to increase under a proportional constant.

The daily wind-pump outputs in Singida were estimated following the above manner. And,
a water balance for a (wo-year period in the arcas was made for the cstimate of wind-pump
outputs and water consumption by different scrvice population at the supply rate of 20 led. Thus,
it was clarificd that 250 population could be covered through a year by the wind-purnp system
with a 30 m® water tank.

In consideration of said performance, the wind-pump is not applicable in the project since

it is neither effective nor reliable as a prime facility for the rural water schemg.

(4)  Solar-pump System

A possibility of usc of solar-pump (pholovoltaic pumping) sysiem is examined in this
section in consideration of the experience and available services in Tanzania. The sunshine records
in the Study arca are available from threc meteorological stations in Singida, Manyoni and
Sckenke as stated in Scction 3.4.1. Averaged annual sunshine hours per day are not so excellent
showing 7.7 hr/day in Singida, 7.9 hr/day in Manyoni and 7.1 hr/day in Sckenke.

Taking above records, geographical situation, required watcr-head (60 to 70m) into
account, the photovollaic factors and expected watcr amount on the monthly basis arc cstimated as
shown in Table 5.4. The minimum daily pumping rates in Singida and Manyoni are cstimated to
be 17.0 m'/day and 19.0 m’/day (both to take place in Dceember) respectively. Thus, some 900
service population can be covered by this system with 6” borehole, a2 30 m* water-tank and two
domestic points.

Table 5.4 Design Work Shect of Photoveltaic Pumping System

Month Jan | Feb | Mar Ai)f May Jun Jul | Aug S;:p Oct Nov | Dee
Q (m'/day) (11hr) |36.0[29.0|36.0{34.038:0|34.0|34.0|29.0[320|30.0{30:0[31.0
Q (Singida) 20.0[20.0]25.0{22.0|25.6|27.0} 28.6| 24.0| 25.0| 24.0|20.0| 17.0
Q (Manyoni) 21.0]21.0|22.0]23.0]25.0[24.0|28.0| 24.0]27.6] 25.0| 23.0 10,0

Notes:  Q; expected water quantitics in case of 3,520 WP (double SSWP x 32pc§ syslem).

5-10



In vicw of the said performance, the solar-pump is recommendable to be introduced into
those villages where any handpump is not applicable duc to the static water level of more than 40
m depth and its population size of smalter than the affordability of L-2 system. Six villages mcet
the above conditions; they are:

Singida Rural District Manyoni District
( 86) Mghamo ( 5) Mdunundu
(99) Mangida (71) Sasajila
(100) Scfunga (72) Makasuku

A concepiual layout of the system is shown in Figure 5.4,

5.3.3 Designefl.-2 System

L-2 system is proposed for the villages which mect the fotlowing conditions:

- the service poputation to be covercd by a new facility is more than 4,500 approximately;
and

- possible yicld of borehole should meel the water requirement for the remaining service

population above.

Typical design of the 1.-2 system is illusirated in Figure 5.5. The parameters for design are

as follows:

) Tolal water supply quantity per day
-in casc of the population of 4,500
Targel year: 2001, 2006: 100,600 livday (4,500 X 20 led +0.9)
Targel year: 2016 : 150,000 tit/day (4,500X30 lcd +0.9)
*0.9 = watcr supply efficicncy

2 Pump operaling hour
The pump operating hour per day may be [0 hours maximum. However, the operating
hour could be longer than above when the possible yield of borchole is nof so cnough to mect the

demand. The pump operation of E6 hours per day is recommendable in this Study.

(3)  Possible yietd of borehole

From the conditions of above (a) and (b}, the expected yield of borchole is estimated as
follows:

Targel yecar: 2001, 2006: 6 m%/hr (100,000 lit/day +16 hr)

Target year: 2016 : 9.5 m’fhr (150,000 Hit/day <16 hr)



(4} Selection of Village for L-2 SySicm

In consideration of the possible borchole yicld cstimated depending on the hydrogeological

condition of villages, the L-2 system will e adopted (o 14 villages shown in Table 5.5.

Table 5.5 Villages adopted with L-2 System

, Possible Service Target Target

District Village (No.) Yield (m’hr) | Population Year Population
Hanang Garawja (6) 60 4,320 2001 5,236
Masakia (30) 12.5 6,000 2016 5,091
Singida Rural Mang'onyi (16} 70 5,040 2001 4,252
Mwau (18) 5.0 4,320 2001 4,385
Madamigha (73} 7.0 5,040 20401 5,359
Itaja (111) 6.0 4,320 2001 4,326
Thanja (20) 15 5,040 2006 4,591
Ngimv (109) 6.0 4,320 2006 4,344
Mapyoni Kipondoda (2) 7.0 5,040 2001 5,176
Ttigi Mijini (16) 7.0 5,040 2001 5,252
lgunga Chomachankol(8) 6.0 4,320 2001 4,393
L Ndembezi (14) 6.0 4,320 2001 4,614
‘A\-'eragc 7 7.0 L 1,162_ 4,793
Notes: Another two villages of Tupendase aod Murama are included in Mang'onyi villages

and Madamigba village respectively under the existiog water supply systems,

(5) Pump capacily

The average scrvice population and water supply capacily of a L-2 system are designed to

be 4,700 persons and 94 m’/day respectively. Accordingly the pump capacily is around 6,000

lit/hour or 100 lit/min. with the operaiion of 16 hours a day.

(%) Reservoir tank and Public lap

The design capacity of a reservoir tank is 90 m’, which is equivatent to élmosl the total
daily water requirement, so as to provide altowance for the maintenance of pumping facilitics. The
scivice population of a public tap of double {auccts is 470 persons. Therefore, al lcast 10 public

taps need to be installed inorder to cover the service population of 4,700 persons. Public taps will

be distributed at a density of one tap per sq. km.
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534 Design of Charco Dam

(1)  Type of Charce Dam
According to the inventory surveys, some 652,000 livestock units are being raised in the
Study arca. Some 186 charco dams were constructed in the area to secure water for both domestic
and livestock uscs. In the Study, the livestock waler is to be supplicd with storage dams as the
water [rom boreholes is supplicd enly to domestic usc duc to the limited walcr yicld of borcholes.
The charco dams may be classificd into two types; onc is a vallcy dam type which is
{ocated al vatley bottom; the other is a dig-down dam type which is located at flat slopes. The

characteristics of both types of dams arc comparcd below:

lteins Vallcy Dam Dig-down Dam
1. Structure Simple QO | Slightly complicated | X
2. Storage Arca Large X j Small o
3. Water Depth Small X | Large O
4. Storage Loss Large X | Smali 0
5. Water Catchment Large O | Small X
6. Siltation Large X | Small 0
7. Watcr-supply Effect Low X | High 0
8. Water Management Difficult X | Easy O
9. Construction Cosl Retatively low | O | Relatively high X
10. Maintenance Rather casy O | Rather complicated X

Notes: O; Advantage, X; Disadvantage.

A dam of dig-down type scems 0 be more advantag-ous than a dam of valley type
particularly in tcrms of the water depth in the reservoir, storage loss, siltation and so forth. The
MOW recommends a dig-down type of charco dam for livestock water supply; and this type is
proposed 1o be constructed for livestock water supply purposcs.

As the topography of the Study arca is gencrally flat, suitable sites for a vallcy dam is very
limitcd. In Tanzania a charco dam is recommended where the population is well scattered and a
large number of small water supplics is required. The type of area where charco dams are fo be
constructed is open, rolling. or flatfish plains where well defined streams and valleys are scarce
but the dbpth of impervious top tayer is in considerable extent. The average size of charco dams so
far constructed in Tanzania arc 6,800 m3 for the water storage capacity and 4.5 m for the water
depth.
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Struciure

A 1eservoir of charco dam is located at the end of stilting chamber bands. Water is

initoduced 1o the reservolr through a pipe from the stilling basin, and pumped up with three

handpumps (o convey the water (o caitle trough located downstream of the dam. The typical

design of charco dam is as shown in Figure 5.6,

&)

Livestock Waler Supply

A possibility of livestock water supply is analysed in terms of the size of charco dam and

the meteorologicat conditions in the Study area as follows:

@)

)

Conditions of analysis
- Duration of analysis is scven months from May (0o November considering the rainfall
condition, and calculation is madc on the monthly basis.
- Full water level in April (end of rainy season) and low water level in the middle of
November (start of rainy season) afc assumed.
- In-flow to the reservoir of rainfall in May and November is not considercd for
conservative estimate.
- Only an cvaporation loss from reservoir surface is considered as the water loss as
follows:
Water loss = ¢vaporation (pan) x rescrvoir area* x 0.7
* Reservoir area is calculated using the water depth of previous month.
- Unit water requirement {one livestock unit} is 25 litre/day.
- By applying vaciable numbers of livestock unils, hence variable water requirements, (0
the equation, water balance analysis was simulated by error and trial till the water
storage moct the predetermined condition that the minimum water storage shall take

place in mid November.

Resulls

As a resull, one standard charco dam can supply water (o the following number of

livestock units:

Manyoni 1,040
Sckenke 980
Singida airport 1,000

In ptanning of the project, it is assumed that onc standard charco dam is able to supply

waler to 1,000 livestock units through the year.
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)] Proposed Number of Charco Dam

Charco dams will be constrocted in the villages where there is no charco dam for livestock
use. The number of charco dam(s) to be constructed in a village is determined by dividing the total
number of livestock units being raised in the village by 1,000 livestock units as estimated above,
thus amounting to 463 charco dams in total over the Study arca.

One charco dam will be constructed by the year 2001 for all the proposed vitlages, the
soccond charco dams will be constructed by the year 2006 for such villages as have two or morc
proposcd charco dams, and the remaing proposed charco dams will be constructed by the year

2016. Summary of charco dam allocation is given in Table 5.6.

Table 5.6 Summary of Chxrco Dam Allocation

District Year 2001 Year 2006 Year 2016 Total
Hanang 12 21 46 79
Singida Rural 24 43 1G9 181
Manyoni 17 36 87 140
fgunga 11 22 30 63
Total &4 127 272 463

5.3.5 Facility Rchabilitation Plan

{1} Type of Rehahilitation
Types of rchabilitation works are soried as follows:
i) Replacement of the equipment for the facilities which arc not operated at present
s’ duc to out of order,
i) Replacement of the cquipment for the facifities which arc being operated at present
but arc nccessary to be replaced in near fulure,
iii} Reconstruction of main facilitics duc o its lifctime; and

iv) Replacement of the equipment for the new facilities.

{2) Lifetime

The tifetimes of facilitics and equipment arc as follows:



ltem Lifctime (Year)

Borchole 20
Dug Wel 5
Engine/Pump 10
Handpump (Deep well)

Handpump(Shatlow well) 5
Pipetine 30

(&) Rehabilitation Plan
(2) Replacement of the equipment (Non-operaling facilitics)

To minimise the scale of new facilitics and maximise present water supply capacities are
essential target for the establishment of rehabilitation plan of existing non-operation facilitics. The

rchabilitation of the existing facilitics by the year of 2001 is as follows:

L-1-1 1 10 6 : 17
L-1-2 12 3 : : 16
L-1-3 : : 2 : 2

L2 i i i 1
Total i4 13 9 16

Notes: L-1-1: Borchole+handpump (deep);  L-1-2: Dug well+handpump (shallow)
L-1-3: Dug well+windmill; L-2: Borchole+Pump/Engine+Pipc

) Replacement of the Equipment (Operating Facilities)
98 exisling water facilitics, which arc being operated, will be rehabilitated by the year
2003 duc to the expeeted lifetime of the equipment as given below:

lL-1-t 21 11 - 34
L-1-2 1 i1 7 4 23
L-1-3 - 4 23 - 27
L-2 - 3 9 2 - 14
Total i 41 50 6 98

(c) Reconstruction of Main Facilitics

The lifetime of dug wells and shallow well handpumps is five ycars. In order to maintain
the watcer supply capacitics, 119 dug wells will be roconstructed together with replacement of their

handpumps as given below:
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Type Hanang Singida Rura} Manyoni Igunga Total

L-1-1 H 33 17 - 51
L-1-2 14 14 7 4 39
1.-1-3 - 4 25 - 29
Total 15 51 49 4 119

(d)  Rchabilitation of the Equipment {New Facility)

L-1-1 190 529 267 235 1,221
L-1-2 - - - - -
L-1-3 - - - - -
L-1-4 - 11 7 - 18
L-2 ] 6 2 2 11
Toual 191 546 276 237 1,250

(c) Summary of Facilitics to be Rehabilitated and Newly Constructed
As the result of above, the facilities to be rehabilitated and newly constructed by district
and by targel ycar arc summarised as shown in the Table 5.7.

54  Equipment Procurement Plan

One of the causes of cursent low level of scrvices to be provided by the district water
enginecr is tack of cquipment necessary for the preventive maintcnance and repairing of the water
facilitics. In order to cnhance the function of the district water engincer and his staff, the
procurement of equipment for use of maintenance and repairing of the water facilitics in the Study
area is proposed.

Regarding the preventive maintenance and repairing of water facilitics, the district water
engineers are 1o charge with provision of technical services for maintenance of borcholes, pumps,
engines, pipelines and other engineering structurcs. The proposcd cquipment includes pickup
trucks for periodical visits to the villages; water quality analysis kits; workshop equipment;
handpump repairing tools for local mechanics and others. In consideration of the number of
facititics to be managed, two sets of cquipment and three trucks are to be allocated to Singida
Rural district, one set of equipment and (wo trucks are to Manyoni district and one sct cach of
equipment and truck is to other two districts.

“Thus the proposed number of equipment to be procured are as listed below:
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Equipment Quanlily Remarks
Pickup trucks 7 4WD
Workshop equipment 5
Watcr quality kits S
Office cquipment 4
Tools 10 For local mechanics

5.5  Sanitary Improvement Plan

5.5.1 Introduction

The proposals for the health scetor reform (1994, Ministry of Helth) stiputate that
although the poticy formation and provision of specific health sector guidelines will continue to be
vesied in the Ministiy of Health, the greater emphasis should now be moved towards the district
level, and eventually it should go down to the level of the village where health activities need to be
boosted. This move is very encouraging because the village feadership and the vitlage health
committees (VHCs) shall be in close range of being served by the district health officers in lerms
of advice, training of viltage health workers and traditional birth attendants and support for
villagers® sensitisation in regard to hygiene education and cnvironmental sanitation.

The move will also cnable the villagers to take responsibility to determine what should be
done to improve their sanitary conditions and their overall well-being. The Vf'{CS could have full
responsibilitics to decide/appoint, from among the villagers, who should be trained (o become
village health workers. Onc way to help the villagers to have full say as regards their hiealth and
sanitary cnvironment is to preparc educational materials for villagers, for women and for usc in
primary schools by tcachers and pupils.

In the proposcd project, a specific effort will be paid for the up-grading of proper hygicne
awareness and better habit among individuals, houscholds and community through the education

and training programme for users. The effort is to be based on the concepl described as follows:

5.5.2 Water and En\'imnmcnial Sanitation

Waler and environmental sanitation (WES) is a concept based on the need to supply safe
and clean waler for improved hygienc conditions of the beneficiarics, and has proved 1o be a
workable concept in altempits 1o integrate nceds in wates for drinking, food preparation, personal
hygicae and others as a focus (or improved sanitary conditions of the beneficiary communities.

The development efforls in providing clean, safe water have‘bccn' given strong emphasis.
Howcver, past expericnces have shown that provision of safe and clean water alonc was nol
sulficicnt to assist in an improvement of environmental sanitation of houschold as well as

community because the sanitary conditions remained poor and lack of sanitary ecducation
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facilitated health problems. Therefore, integration of water and cnvironmental sanitation is a

positive approach to clfective utilisation of water resources for improved quatlity of life.

5.5.3  Water, Environmental Sanitation and Health

It is imperative to address (he linkage hetween water, cavirormental sanitation and health.
This can be done in the following manncr; to inform individuals, houscholds and the comnwnity as
a wholc on how to enjoy better health through proper water use and cavironmental sanitation; and
to assist individuals, houscholds and the community as a whole to adopt the concept. This
approach, theretore, calls for the formation of the VHCs at all the target villages to oversee
improved implementation of community initiatives in regard {o sanitary improvement. Many of
discases arc transmitted through two major ways;

- contamination in water source, during coltection and storage of watcer by hands, fingers

fly and others; and

- contamination of food by hands, fingers, fly and others.

5.5.4 Prevention of YWater Related Discases

Prevention of water related diseascs is bascd on;

- proper human excreta disposal,

- proper wasle disposal;

- proper collection, transportation and storage of water;
- proper treatment and storage of food; and

- proper hygiene habit of individuals, houscholds and community.

{1) Human Excreta Disposal

One of the most important actions which individual and household can take to prevent the
spread of germs is to dispose facces properly and safely. Diseascs that human excreta can spread,
mostly by fly, include hookworms, typhoid fever, dyseatery, cholera, bitharzia and others. People
can swallow these germs if the germs get into water, onto food, on the hands or utensils and
surface used for preparing food.

The above listed diseascs can be prevented by having latrines and using them. If it is not
possible to have latrines, adults and chitdren should defecate away from houses, paths, walcr
supplics and anywhere that children play. Alier defecating the facces should be buricd. Facces of
babics and young children arc also more dangerous than those of adulis. Therelore, cven smatil
children should be taught how to use falrines.

The traditional pit latring is to be improved somchow; to be covered with a rigid washable
platform, made of wooden or concrete, with steps, hole and lid, in order to prevent the outbreak of

Mics.

5-19



2) Waltcer Collection and Transportation
Most of houscholds colicet their water from dug wells, water holes or ponds. All these
water sources are cxposed to all sorts of coataminalion both at the water sources and
transporiation stage. Walcr sources management is a communily responsibility, Measures to
prevent contamination of water during collection and transportation include:
- the source of water should be protected to prevent dirt from getting in. For example wells
and water holcs should be fenced in;
- water which spifls around the source should be drained;
- animals angd human being should not share the same sources;
- personal hygicne habit of the user who collect water is very important; they should
always usc clean hands; and

- ¢clean containers with clean covers should be used.

&)} Watcer Storage

Most of houscholds do not have any latrine henee human disposal is donc in the bush. This
situation encourages contamination of watce storage and collection utensils. The following
measures arc essential against contamination:

- water storage facitities should be kept clean and covered with ctean covers;

- domestic animals should not have access 1o these waler storage containers; and

- wheaever communitics draw their waler from a well by using buckets, strings or

scooping containcrs, these containers should be kept clean and hanged on a rack near the

well

5.5.5 Sanitaticn

(¢))] Persenal Sapitation

Several discases can be prevented by hygienic habits such as washing hands with scap and
water after contact with facces and before handling food. Washing hands with soap and water
stops germs from petting into food or mouths. It is cssential to wash hands after defecating, before
handling food and after cleaning the bottom of a baby or child who has jus't defecated. Children
often put their hands into their mouths. Therefore, it is important to wash a child’s hands,

especially before giving food.

{2) Domestic Sanitation
{Safc Handling of Food)

People can get sick from cating dirty food. They can protect themselves from discascs by
taking thesc measurcs:

- washing their hands before they prepare or eat food;
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- COVET lh.e preparcd foods by fly nct;

- raw fruits and vegetables should be washed before they are caten,

- in arcas where there is no inspection of meat, the meat should be thoroughly cooked to
avoid tapeworm infcstation; and

- if & person is sick or has sores on hissher hands, hefshe shoutd not be allowed to handle
food.

(Utensils) _
Utensils should be washed with clean water; be dried with clean cloth or be pul on a dish
rack 10 dry in the sun or wind so as to prevent flies from landing on them. In cases of places where

the winds are strong. utensils can be put on a dish rack inside the housc to dry them.

(Latrine)

A latrine should be provided by cach household, and it is used when family members arc
defecating. Traditional type of pit latrine should be improved somchow; covering pit by a
washable and rigid plaiform, made of wood or concrete, with steps, hole and lid.

3) Envirenmental Sanitation
From the findings regarding sanitary conditions in the Study area, there is a need to do the
following in order to improve the health conditions of the community:
- areas surrounding houscs should be cleaned of grass, bush and rubbish in order to get rid
of snakes and rats;
- all rubbish should be burnt in order 10 decrcase the number of flics, cockroaches and
other infectious diseases which flourish in dirty arcas;
- there should be running drainage furrows in order 1o cut down accurmulation of water
around houses which arc for mosquito breeding,
- rubbish pits should be constructed at appropriate sites;
- all facces of domestic animals should be cleared away from houses hecause young
children can be infected when playing with solid that has been contaminated by facces of

domestic animals.

§.5.6 Hygiene Education

H Approach to Hygiene Educalion

In order to improve the sanitary environment, it is substantial to aware the proper
knowiedgc and habit on hygicne amongst all fevels of individuals, houscholds and communitics.
Women, housewives in particular, are major bearer for keeping the sanitary condition in their

hause, and for upbringing of their children in proper hygicne habit. Children in school age are
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appropriate saucer 0 receive fumdamental knowledge and habit of propet hygicne. Those two
specific levels among others are to be focus in hygicne and sanitary cducation. To stimulate
attention and comprehension about hygicne cducation, programmes should be prepared through

pre-testing, two-way communication, and the sociat network approach as follows:

(Pre-testing)

Apart from school pupils, the majority of the population in the Study area arc cither semi-
literate or illiterate. it is therefore important that the messages to them arce in their own language
and written texts should be minimised. Pre-test of cducational materials is important 1o ensurc the
intended effect with respect to attention, comprehension, credibility of the source and feasibilily of

implementation.

(Two-way Communication)

Two-way communication, compared to one-way communication, has a much higher
chance of achicving successful communication. In two-way communication the recciver can ask
questions, ask for claboration and the source can ask for confirmation of the message to correct
misunderstandings. Mass media campaigns should therefore be supported by interpersonal

communication.

{Sccial Network Approach)

The approaches and strategics in hygicne cducation should be done using the existing
social networks, Here the community has its traditional leaders and ways of communication.
These means should be utilised to enable them to communicate in their own way using their own
methodologies. Messages could start from their tribal and government leaders and such messages
could be disscminated through the traditional teaders to youth groups.

(2) School Environment

The eavironment of the school is important for the health of the schoot children. I schools
do not have good pravision for sanitation, clean water and facilitics for hygicnic preparation of
food, children can not be expected to take scriously the sanitary education they receive in the
classroom.

The school environment should be kept clean with bins and pits for storing rubbish.
Classroom must be kepl clean and dry with adequate lighting and ventifation. Morcover, it is

imporiant to ensure that fatrines in schools are kept clcan.

(&) Education in Primary Schools | ,
The most important task in developing a curriculum is to plan the content to match the
level and age of the child as he/she progresses through the schoal. This involves taking the various

stages of development (social/emotional, intellectuat and physical) into account. The primary
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school is a good place for laying the foundations of hygienc awarencss that can be built upon in
later schooling.

Howcever, in carly primary schooling the child can only grasp simple concepts and ideas. It
is only in later stags that a child is able to handlc more complex and abstract asguments. Therefore,
the spread of contents across the different ages may have to be modified for practical reasons,
Since in Tanzania only a fow children manage to go on ta secondary schools, sanitary cducation in

primary schools must aim to be as comprehensive as possible to prepare the child for future life.



Fabhle 5.7

Bill of Work Quantities by District

No Cost em Unit Fist. Wel Year 200) | . Year 2006 Year 2016 Year 200] Year 2006 1 Yeur2(M$
Qv Rehabli. | Reconst. | Rehabli | Reconst | Rehable | Recoast [New Const] Rehabli. [New Constf Rehabli [New Coast| Rekabli
k| Hanang District
{I) Level . 1.2 System plice 0 - . - - - . 15 . 100 15 33 145
ditte- resting place t 1 - 1 . - ] - - - - - .
(2} Lavel + 142 System place I - - - 1%2 - i - - B . - R
ditra- resting place 3] 13 . - 13x2 - i3 - . - - - .
(3) Bevel - - System plece 0 - - . . . - - - - - - .
~ditto- cesling place 1} - “ - - - - - . - - . -
(1) Level - 2 Sysiem plece 0 - . - - - - - . - - - -
@G:rawja Village place 0 - . - - - - t - - 1 - B
2 Masaiaa Vitlage place 0 - - - - - . - - - 1 .
{5) Chaieo place 0 - - - - - - 12 - 2 - 16 -
2 { Singida Rurat District
(1) Level - 11 System place 2 - - 23 . - n 106 i 106 1L.HD 123
«ditlo- eesting place 10 10 - 0 - - 1 - - - - -
{2) Lesel - -2 Sysiem plice i - - - 11x1 . il - - - - -
Jilto- cesting place 3 3 . . 32 . 3 . . - - - -
{3) Level - 1-3System prace 3 - - k] - - 3 - - - - -
~ditlo- cesting place 0 B - - - B - - - - -
{4y Lesel - 13 System place 0 - - - - - 3 - ? L] 17 ?
{5) Level - 2 Sysien place 3 . . 3 - . - N - - . -
® Manglonyi Viflzge place 0 - - - . . . 1 - - 1 . -
D Muig Vitlage place 0 - - - - - - 1 . I - -
{3 Madamigha Village place 0 - B . - - - 1 - ] . -
@ Iaja Vittage place 0 - . - - - . 1 . 1 . .
& thznja Viltage place 0 . . - - . - 1 - - 1
(3 Ngime Village flace 0 - - - - - 1 - . i
(5} Charco place 1] - - - - - ) - 43 - 109 -
3 | Manyooi District
(1} Lesel- 1-1§p3tem place il - - il - 3] 59 19 39 555 8
-arta- qesling place ] s - & - 6 - - - - - -
() Level- 1.2 System place ? - - - Ix2 . 7 - - - - . .
ding- testing Place 1} - - - - - - - - - . -
(3 Eevel - 1-3 Syvtem place pi] - - ] - - k2 - - - - - -
“dn1o- resting place 2 2 - 2 - . 2 - - - - .
[4) Eevel - 1-0 System plrce 0 - - - - 3 4 3 7 1
{3) Lesvel- 2 Sysiem place 9 - - g - - - - - - -
@ Kipoodada Village place 0 - - - - - - 1 - - 1 - B
D Ligi Mjiai Viltage place 0 - - - - 1 - - 1 . -
I Manyeni Mjini Village | place t L - 1 - - - - - - - - -
{53 Craico place 0 - - - - - - ¥4 - b3 - 87 -
4 | 1gunga District
(1) Level - T-F Systemy place 0o - - - . - . 5 - 127 59 3 11
Litee resting place 0 - - - . - - - - - - - .
€2) Lesel - |22 System place 4 - - - 1x2 - 4 - - - - -
it~ resting Flace 0 - . - - - . - - - . .
(3p Level - -3 Systen place [+] - - - - . - - - - - - -
~ilta- jesting place [+] - - - - . - . . - . ~
{4) Lervel -2 Sysem place 2 - - 2 - - - - - - - .
@ Chomacharkola Village| place 4] - . - - t - 1 . -
& Ndembezi Yillage place 0 - - - - - - t - 1 - .
%) Chaico ' place L] - - - - ] - 21 - k'] -
No Cost liem Unit Fxist Well Rehabli § Recoast | Rehalti | Reconst | Rehatli | Reconst INew Const] Rebabli [New Ceast| Rebadhi |New Const] Rehabli
Qy Year 2001 Year 2006 Yeac 2016 Year 2001 Year 2006 Year 2016
S L1 Boreholeshaodpump (L-3-§ : docp well, L-1-2 ; shaltow welly
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L-1.3. Boreholedwindmil pump+1 D P
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Rigure 5.1 BOREHOLE DESIGN
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Figure 5.2

DESIGN OF SHALLOW DUG-WELL
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